L ate stent thrombosis (LST) after drug-eluting stent (DES) implantation remains a dreadful complication. [1] [2] [3] [4] Intravascular ultrasound (IVUS) and optical coherence tomography (OCT) provide unique insights on the results of DES implantation. [1] [2] [3] We describe the value of a "combined" use of these intracoronary diagnostic techniques in a patient with DES LST.
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A 51-year-old man with unstable angina and a severe lesion in the proximal left anterior descending coronary artery was successfully treated with an everolimus-eluting stent. Despite excellent initial angiographic results, OCT disclosed malapposed struts and protrusion (2 mm) of the proximal edge of the DES across the ostium of the left circumflex coronary artery. With additional dilation (3.5-mm balloon, 12-bar), results improved, but malapposition was not completely resolved ( Figure 1 ). At 9-month scheduled coronary angiography, an excellent result was maintained at the DES site. However, 2 months later, at the time the patient was still taking dual antiplatelet therapy, he presented with an extensive anterior myocardial infarction and pulmonary edema. Urgent angiography revealed LST with total occlusion of the proximal left anterior descending coronary artery. A Thrombolysis in Myocardial Ischemia 2 flow was obtained after guidewire advancement and preintervention OCT and IVUS revealed the occlusive thrombus but no signs of malapposition except for the struts partially jailing the circumflex coronary artery ( Figure 2 ). Stent underdeployment, however, was demonstrated by IVUS at the proximal left anterior descending coronary artery. Angiographic success was obtained after intracoronary abciximab, thrombus aspiration (a mixed red and white thrombus was obtained), and multiple aggressive balloon dilations (3.5-mm, 24-bar). Further stent expansion was confirmed with both imaging modalities. However, despite adequate angiographic results, OCT and IVUS disclosed the presence of significant residual thrombus within the stent (Figure 2 ). After the procedure, signs of heart failure improved but left ventricular ejection fraction was 22% and a defibrillator was implanted. The patient was discharged 12 days after admission on aspirin and a double dose (150 mg/day) of clopidogrel.
In this case, the combined use of OCT and IVUS provided valuable insights on the underlying mechanism of LST and was useful to guide reintervention. Classical mechanical factors associated with stent thrombosis include inflow-outflow disease, residual dissections (mainly for early thrombosis) and stent underexpansion, malapposition, and uncovered struts. [1] [2] [3] [4] In our patient, the culprit thrombus obstructing the stent was clearly recognized with OCT and IVUS. Due to its superior axial resolution, OCT provided a much better visualization of the lumen-thrombus interface, although red thrombus produced partial dorsal shadowing preventing adequate recognition of some stent struts. After intervention, however, shadowing by residual thrombus was negligible. Alternatively, the near field resolution of IVUS was limited, but this technique readily disclosed the stent struts behind any type/amount of thrombus and also visualized the external elastic lamina. Although stent expansion may be assessed with both techniques, the ability of IVUS to visualize the complete vessel wall may prove superior in this regard. Furthermore, this report highlights that malapposition may be an elusive finding in this challenging setting. Indeed, acute malapposition, clearly visualized immediately after DES implantation, could no longer be detected at the time of LST by either technique. However, we believe that in our patient, abluminal thrombus formation at the early stages of LST prevented the identification of persistent malapposition at the time of LST. Notably, in some patients, the differentiation between abluminal/intrastent thrombus from plaque behind the stent/neointimal growth, respectively, may be very difficult. Nevertheless, the demonstration of stent underexpansion by IVUS together with the OCT findings immediately after initial stent implantation were highly reassuring to guide the aggressive dilation required during the rescue procedure. The jailing of the circumflex coronary artery (nicely disclosed by the 2 imaging techniques) should not be considered, strictly speaking, as malapposition (and cannot be readily corrected) but may be equally pathogenic because bifurcation stenting remains a risk factor for LST in pathological studies. 4 Finally, despite satisfactory postintervention angiographic results, both techniques unraveled the presence of significant residual thrombus, with OCT being superior in this regard. Our case illustrates that in patients with LST, OCT and IVUS findings are complementary.
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